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Academic Exchange Weeks 2008
Kobe University
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| Natural, social & economic impacts |

| Activity Space }-—' Urban land use |
City Urban region
Region |Activity !—\

M 22
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Shopping Space
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Life path
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- HERRII$9(authority constraints)

AE 71 B Il %Y

- RENEOHIHY
- EADAEBFIF
- EADBEIZET S YEAHIK

- EI|3E %[ (reach)
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Academic Exchange Weeks 2008
Kobe University

HhEER T I (T S EFE FI A &R ENZE R
Time-use and Activity Space in
Chinese Cities

4 EZB Dr. Chai Yanwei

Department of urban and regional planning ( )
Peking University
Beijing, China

E-mail: chyw@pku.edu.cn

Background: Time-use research

Social institution
Social structure Spatial perspective
—

Geography

Sociology Time-use research

+  Time budget *  “Time and geography’ (1940s)

+ Time-use survey - Time-geography (Hagerstrand,
* Time allocation 1970)
* Time management «  “Timing Space and Spacing

. Social sianf Time” (1977)
oclal signitficance —  “Make sense of time”

. Life-style change —  “Human activity and time
geography”
—  “Time and regional dynamics”

«  Time-space budget

Background: Urban structure and activity space

[ Natural, social & economic impacts |

| = ~
Activity Space Urban land use
\ — |

City
Region |Activit Workin; S;ace
Space Urban region Urban structure

Recreati
Space " [Residence Spacq
Shopping Space

+ Evolution of research theme
— Urban function and Land use
— Economic activity space
— Economic mechanism

— Urban travel-activity system
— Daily-life activity space
— Humanistic and social mechanism

Background: Travel behavior research

i
' Travel |
' Behavior |1
Technical view | Cause |

1

! Time i

Economic view 1 Mode !
L

Space view

« Travel behavior research
— Trip-based approach & Activity-based approach
— Time-geographical approach
— Urban travel-activity system
— Travel demand management

Research Background in China

« Social and urban transition
— Institutional change
— Urban expansion & reconstruction

« Economic status change and consciousness of life quality

« Increasing traffic problems
— Increase of urban population
— Occurrence of private car
— Limit of traditional transportation planning method

Research Progress in China

* Time-use
—1980-1981: First time-use survey

—1990s: Academic research
» Sociology

— forty cities
— Time-allocation (Wang, 1991;Wang,1998; Wang, Zhang &Gong,
1999)
» Geography
— Introduction (Chai & Wang,1997; Chai, 1998; Chai, Li & Shi, 1999;
Chai & Gong,2001; Liu & Chai, 2001)

— Empirical research (Li & Chai, 1999; Chai, 1998; Gong, Chai & Liu,
2000)
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Research Progress in China

* Activity space
— Urban internal life space structure (Chai, 1996;etc)

— Commuting space (Li & Chai,2000; Zhou & Yang,
2005; etc)

— Shopping travel and urban commercial structure
(Wang & Zhang, 2001; etc)

— Time-geography research on travel behavior
(Chai et al, 2002; etc)

Method & Data

Activity Diary Survey

+ Objective: Activity Dairy of continuous 48h
— One Typical working day--Monday
— One Typical holiday--Sunday

* Questionnaire Design

— Basic Information about the family
« Address, Type, Housing, Income, the use of facilitation

— Activity diary of the husband & wife

+ Socioeconomic attributes—age, occupation, education
attainment, income, etc

» Commuting pattern—working unit location, travel mode, etc
« Activity dairy record—timing, location, partner, travel mode, etc

Activity Dairy
Sunday, 20 July 1997
Morning  0:00  1:00 _2:00  3:00  4:00  5:00  6:00 7:00 _ 8:00  9:00 _ 10:00 _11:00 12:00
Timing
Activity
Desdination
Partners

Travel Mode

Afternoon 12:00 13:00 14:00 15:00 16:00 17:00 18:00  19:00  20:00 21:00 22:00 23:00 24:00

Timing

Activity
Desdination
Partners

Travel Mode

Data Collection

¢ Surveyed Cities
— Shenzhen, Dalian, Tianjin

¢ Study Areas

— Location, construction period, housing type, residents

¢ Questionnaire Distribution
— Self-completion survey
— Recycle rate —-88%

Date of Surveys study Surveyed | Responsive Survey Number
Communities | Families family population | ofdays
Dalian 16-17 JuL1995 4 400 386 800 1600
Tianjin 20-21 Jul.1997 5 500 459 1000 2000
Shenzhen 1-2 Nov.1998 5 500 386 1000 2000
Total 14 1400 1231 2800 5600

Empirical Context

*Surveyed city
*Surveyed area

*Characteristic of responders Beijing,
gy ¢ Dalian
Tianjin

©Shanghai

)
Shenzhen
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e =T
. A . . - e
Dalian B =y Tianjin "N
i N
9| SPaoya Yellow Sea : :
L g e ¢ Dingz
* Industrial city \ —ﬂ — + Historical and industrial city T T X
+ Urban Internal structure e %&‘\ « Urban Internal structure i 1
~ Residence zone e a — Monocentric structure . Gulou ]
— Industry zone b _ : R
cult | educati y ‘ n Con‘centrllczone o ' V,Qlandezh‘n \ 4
— Culture and education area o, - — Residential suburbanization ——T .“" 1 o
— Business district Qq .“\ @ [
L = ¥ Wangdingdi
A
* Surveyed Areas * Surveyed Areas ' . g L
+ | Xiaohaidi
Chunhai Zhongchun Linmao Paoya Qi Dingzigu Gulou
Location Core area southwestern Southern city, northwest of the city, Location Core area Southwestern of | Southeastern of | northwestern of old built-up
city, suburb suburb urban fringe new built-up area; | new built-up area; | new built-up area; | area
Construction Time | early 1930s late 1970s late 1980s early 1990s inner suburb inner suburb inner suburb
Housing Types two-story four-to-six story | middle or high middle or high Built Time rebuilt in 1990s | 1984 began in 1978 began in 1978 before 1949
Japanese-style buildings buildings buildings Housing Types | Monolayer & middle and high | multi-story multi-story Monolayer
Characteristics of | workers middle- aged female workers and multi-story buildings buildings buildings Multi- story
Residents The elderly working class | the middle-aged | administrators Characteristics | The elderly The young The middle aged | high in middle The elderly
of Residents Low educated High-educated residents aged residents Low educated
Shenzhen o
.~ "Lianhuabei
« Special economic zone
R = =31
« Newly developed city 1 ~
» Urban Internal structure al™>
— Dispersive cluster structure hui-Huang T' | 1
' ° Ime-use analysis
B - Aiyuerong
Hong Kong
* Surveyed Areas *Time allocation
Airongyuan Lianhua Beicun Shui-Huang Xing'an Xinxiu
Location inner suburb Inner city Inner city Out suburb Old built-up area oLife rhythm
Built Time late 1980s middle of 1990s | early 1990s middle 1980s | Middle & late 1980s
Housin Tyae | MUY middle- high | Prvate mult- | multistory | sicto-seven story *Time-spatial structure of daily activities
9 Typ buildings buildings story buildings | buildings buildings
Characteristics | Yo" Young nuclear families | o gjear families
¢ nuclear families | Nuclear families | rural residents | administrators
of Residents elderly
working class white-collar workers
Classification of life time Time-use in a working day
*Male
= Female Dalian Shenzhen
10
10 ' ' n n ' ' i H H H H ' H
T iehotonry® |- Kuxther Activities P [ e gl ¥
Partition e 8 A H H H i i H H ‘ | 1 | V H
3 i | ' ' ' ' H H H | H H H
sleeping sleeping during night & nap 2 6 . [ T e I A
. ° | ' H H ' H k] 4 | H A ' | H H
activity Time |  Private i ing, seeing L F O g . BT S
ity affairs eating, bathing, seeing doctor, hairdressing, etc § ) | : : : H : § A : : : ; : ! :
= | 1 ' * 5 | < | i | | : 1
working full time work, part-time work; business outside workplace; < i - t — 0 H I H L * o ;
S & b N
. - housework cooking, washing, cleaning the house. decorating ;‘,\6"Q @0“ &a‘\c ‘eo'& <« e°°‘°‘v°@\“ 5\°°v @0‘* @a‘\ ‘ea«A <@ a,ald“se?\‘\
Soctal Activity taking care of the elderly, playing with children, educating children & o PO Q7 o W S
Time - n — Activities Activities
shopping buying commodities
movement commuting, outing etc Tianjin . .
- — - Working takes most of the time
watching TV, reading, listening to the music etc 10 ' i ' ' ' ' ' 3 .
chatting, playing cards, playing chess etc g 8 ,‘ E E } i E : Recreation plays an Imponant part
3 [ S A A .
sporting = 6 [ S S T A Gender comparison
2 ' n H H ' H H . "
Free Time recreation watching movies, going to the library £ 4 | | r ! : : — No obvious difference
- H [ S R _ wif 8
sociable activities = 2 i H i 1 W i I k
= [ K I Husbhand.
N y 0 H H ! L ! ), - F k &
activities in various clubs e > PR
— oo 0 B $
sightseeing, traveling 95(5 ‘\46@ \xo\pe &
Activities
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Time-use in a holiday

Different Types of Time-use

+ Male
= Female Dalian Shenzhen
10 , 12 ' . ' . . ' '
2 R R RN T S A R !
FS R N N S R A I R B * Method
6 S O ' [ ' ; .
- A gosf b : - Clustering analysis
® 4 ! : I | ' ' | w H 0 ' ! ! ' " i
8 A S g * [ A | i « Index: Hours allocated to different activities
R A Taf Doy
A T T R S . 20 (NS S S S S T S
T X 6 o o P o S @ P
° @60@2:,@4‘“ G @*@i‘»‘“""\ g » Case study—Shenzhen City
< Activities < Activities
Tianjin
“r g i 1 i i 1 1+ Recreation takes most of the time * Results
8 oo -
g [ T * More sleep time
2ol 0 b )
3.4 | s+ 4 i i i i - Gendercomparison
§ o ‘ P — No obvious difference
I 2 H H : Poe .‘ ' — Wife—housework
0 ‘i "o 1% H : HE S — Mal i
R I A Y
o« ;B\a“‘ ":\D\gﬁ“ 5“0& 4@
Activities
Results of a working-day Results of a working-day
Travel Recreation Recreation Work
R ti "
w AL QC'I'ﬂ - Work: Travel Housework . Relcreauo ‘ Housesv::’:(pi"g
Sleep Work ravel
’ = o Ao e >,
Personal >\Housewmk Steep Per:nnal F"“"aﬁhoppmg Sleep Aaire
TS " Affairs
Affairs  shopping Afairs W,(Housework-recreation): W, (Recreation-housework):
W,(work-recreation): 45.9% 6.2% °

W, (work): 5.8%
*Nearly half time on working
*Husband, Young & Midlife,
Nuclear family, High income
Recreation

Work

Travel“
— 9

N Shoppin:
Personal PPIng
Affairs

W,(work-housework):
3%
*Nearly half time on working
*Husband, Young & Midlife,
Nuclear family, High income

+7.5 hours for work & longer
recreation time

*Husband, Young & Midlife,
Nuclear family, High income

9%
+Nearly half time on working
“Wife, Young & Midlife,
Unemployed, low-level education

+7.8 hours for housework
*Wife, Young & Midlife,
Unemployed, low-level education

Work Housework
Shopping
Recreation Personal
/ Affairs
Travel Sleep

W;(Recreation): 8.7%
*Nearly half time on working
«the elderly, high income

Results of holiday

*No working time—four types

H, H, H, H,
Time-use i ion-shopping
Rate 30.3% 9.3% 19.2% 18.2%
Group Husband the Middle-aged Wwife
Characteristics | White-collar & Retiree the Middle-aged e & the Middle-levelincome Unemployed
the Middle-aged & the Middle-level education |  Middle-level
High income income

Elderly
High-level education

*Some working time—tow types

Hs H
Time-use Recreation-work Work
Rate 6.6% 16.3%
Group usban Husband
Characteristics | The Young & the Middle-aged The Middle-aged
White collar Blue collar
Middle-levelincome Low income
Low-level education

% nun

Life rhythm

Working-day life rhythm of husband Working-day life rhythm of wife

10 10
80) F c 8
3
60] = 6
40/ = 4
20 / 2
%6 8 10 12 14 16 18 20 22 24 "6 8 10 12 14 16 18 20 22 24
Timing Timing
Work M Travel Shopping Housework Personal Affairs  Recreation Sleep

» Typical work time:

— 8:00am~12:00am; 3:00pm~6:00pm
» Typical recreation time:

— 8:00pm~0:00am
» No obvious gender differences
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Life rhythm

Holiday life rhythm of husband Holiday life rhythm of wife

% Wun
3
% Wun

20| / / Ny 7“" g S

6 8 10 12 14 16 18 20 22 24 6 8 10 12_14 16 18 20 22 24
Timing Timing
Work M Travel Shopping Housework Personal Affairs ' Recreation Sleep

« Main activities—recreation
— 10:00am~12:00am;4:00pm~6:00pm
— Peak—10:00pm
« One-hour lag than working days
« Gender difference
— Wife: Shopping-Housework-lunch-Housework-supper
— Husband: Recreation-lunch-recreation-supper

Time-spatial structure

* Method

— Activity-space zone
* Home
« 0~0.5km: close to 10min range on foot
« 0.5~5km: close to 30min range by bike
« 5~10km: close to radius of the built-up area
« Beyond 10km: suburb area
— Time-spatial structure graph
« x-coordinate—Activity-space zone & Activity types
« y-coordinate—Timing
* Quadrant—Percentage of samples taking certain activity

Activity Time-spatial structure of Shenzhen in a working day

->Dispersive cluster urban structure
*Most workplace within 0.5~5km range

*Personal affairs happened at home
Before or after work

*Recreation taken at home or
neighborhood

*Seldom outward activities besides work

-Longer distance & higher rate of outdoor
activity for men than women

Shenzhen, Wife

Activity Time-spatial structure of Shenzhen in a Holiday

'li?ﬂ‘:"'!

A 10

Shenzhen, Husband

*Decreasing outdoor activities
Activity space mainly within 5km range
*Recreation activity limited within 5km range

+Shopping concentrates within 0~0.5km range

Activity Time-spatial structure of Dalian

SFRWSF RWEPF RI
S-ikm > 10km

Dalian, working -day

*Workplace distributed in every zone
*Diversified outdoor activities

«Larger activity space

FRWSPFRWSF RWSF AWSP R
Home O-05km O5%m 510 >10m
Dalian, Holiday

Time-use Characteristics

« Working-day
— Work is the dominant activity: 5~7 hours a day
— Recreation mainly happen at home in the evening

« Holiday
— More recreation activity
« Working day: 3~4.5 hours a day
« Holiday: 4~7 hours a day
— Activity space is restricted around home and neighborhood

* Gender differences
— Similar activity time-spatial structure
— Different types of activities
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Travel-activity Behavior

*Basic characteristic
*Travel mode

*Travel characteristic

Basic Characteristic

Index Dalian | Tianjin | Shenzhen

Outdoor activity number 185 179 178

Average stop number 35| 333 344

Male Average tour number 173 154 166

Time of outward activity (min) | 547.7 | 5417 5194

Indexes of outdoor activities Total population 196 360 274
in a Working day ‘Average activity number 206 | 190 174
Average stop number 38| 349 335

Female  Average tour number 17| 159 161

Time of outward activity (min) 476.0 462.3 a3

Total population 196 | 278 2717

Index Dalian | Tianjin | Shenzhen

"Average activity number 170 | 74 148

Average stop number 3.33 3.26 2.81

Male Averagetour number 163 | 152 133

Time of outward activity (min) 251.9 370.0 316.0

Indexes of outdoor activities Total population 196 | 360 273
a Holiday Average activity number 187 175 155
Average stop number 3.42 3.31 294

Female  Averagetournumber 155 156 138

Time of outward activity (min) 2305 308.3 267.2

Total population 196 353

271

Travel Mode

* The dominant travel mode: walking and bicycle ( >60%)

» Special mode in China: work unit commuting bus
« City comparison

— Dalian: more walking & bus

— Shenzhen: more private car;

— Tianjin: more walking & bicycle

Unit: %
Travel Mode Dalian | Tianjin | Shenzhen
Walking 59.9 4.5 47.6
Bicycle 6.5 49.7 16.8
Bus 273 3.6 15.7
Work-unit commuting bus | 4.8 14 6.5
Private Car 0.0 0.8 4.2
Motorcycle 0.6 22 7.9
Taxi 1.0 0.8 1.1
tramcar 0.0 0.0 0.1

Travel Characteristic

100 O Dalian
80 @ Tianjin
€0 O Shenzhen

Unit:%

Working
day

Working
day

Holiday

Holiday

Single-stop Trip Multi-stop Trip

« Dominant pattern: single-stop trip
— Traditional urban structure
— work unit housing
— City comparison
« Tianjin—more multi-stop trip
« Shenzhen—more single-stop trip

Travel Characteristic

» Comparison of cities

Dalian | Tianjin | Shenzhen
Commuting travel Holiday 9.8 31.2 19.9
Working day 52 51.2 68.7
Shopping travel Holiday aM.7 49.8 30.6
Working day 21.2 35.5 13.8
Recreation travel Holiday 52.8 221 48.7
Working day 37 21.2 15.9

Commuting Activity

*Commuting in Chinese Cities
*Time-spatial Characteristics

*Characteristics of commuting trip chain
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Commuting in Chinese Cities Commuting Time

» Average commuting time: 20~40min

* Work unit housing & Compact urban structure Unit: %
City Male Female Average
->No or seldom Commuting Dalian 36.08 40.42 38.11
Tianjin 29.51 28.37 28.99
Shenzhen 20.9 24.8 22.5

« Social reform & Housing market & Suburbanization
*Commuting time zone

. . . . -
->Commuting problem§ emerging +<40min—inner city z
* Underdeveloped traffic system « 40~60min — inner suburb &
3
+ Imbalance of residential & industrial land use * >60min — outer suburb 3
o
% 0 17 31 /;’
15 35 85175 95 115
Innercity ' TR L Outer suburb
Time (min)
Commuting Time in Tianjin
Commuting Space Commuting Space
* Commuting distance: 4~9km + Residence location and commuting space
. — Residents of inner city
Unit: km -« Workplace near the residential places
Cities Male Female | Average + 5~10kmrange
Dalian 8.82 9.53 9.15 — Residents of suburban
Tianjin 5.37 463 5 : ‘:‘(’)fiqk;lgmmr al:;emnercﬂy
Shenzhen 5.04 3.98 4.61

. + Commuting space

«Zonal structure & Distance decay i Chunhai%nn‘; city): 0~5km

— Linmao & Paoya (inner suburb):10km
— Zhongcun (out suburb):15km

1

T
i
1
d .
=T ~#- Chunhai
I —A— Linmao
1 e Fem Paoya
: —¥—Zhongcun
i
I
! 1.2 3 4 5 6 7 8 9
H Distance (km)
1 n n » 1 askm Communities in Dalian

Commuting Trip Chain

city Travel | commuting | Rate of multi- | Rate of multi-stop
times tours | stop travel (%) | commuting tours (%)
Dalian | Male | 1.73 112 145 219
Female 1.6 1.16 21.7 29.3
Tianjin Male 1.91 1.23 14.4 98.7
Female | 1.51 1.27 285 96.6 Shoppl ng ACtIVIty
Shenzhen | Male | 1.7 1.53 59 100
Female | 1.62 1.46 75 100

» Main types of commuting trip chain
— Work-Home

— Work-Shopping-Home 'Shopplng Rhythm
- Work-P(_ersonal Affairs-Home
= Recreation-Work-Home «Characteristics of shopping activity space

» More multi-stop commuting trip chains for women than men

» Residents of inner city—More travel times
Residents of suburban—More multi-stop trip chains
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Shopping Rhythm

2

* More shopping activities on holidays
«  Two peak time 1
— 8:00am~11:00am; 4:00pm~5:00pm
+ Gender difference
— mainly on working days
« City difference
— Ending time of Shenzhen is 9:00pm
— Ending time of Dalian is 6:00pm 6 8

Ending time
1

10 12 14 16 18 20,22 24
Timing

Shenzhen

Holiday-Husband
Ending tme —e— Working day-Husband
] === Holiday-Wife

—— Working day-Wife

12 14 16 18 20 22 24

Shopping activity Space: in case of Shenzhen

120,
5 8o B i
E —Holiday « Distance Decay Law
§ 40 Working day
E
3
<

0
05 1.5 25 3.5 457512520 35

Distance of shopping place from home (km)

Working Day

Holiday

Home

Home
Timing 1—0~0.5km; Basic shopping zone (75%) 1—0~0.5km; Basic shopping zone (50%)
. I—0~1km: Main shopping zone (90%) I —0~1km: Main shopping zone (75%)
Dalian M—0~5km: Daily shopping zone(90%)

Gender difference in Shopping Activity Space

* In case of Shenzhen

Unit: %
e - e
0-0.5km 38.6 65.85 58.82 75.25
0.5-1km 14.04 15.24 29.41 10.89
1-5km 31.57 13.42 1.77 11.88
>5km 15.79 5.49 0 0.91
Number of occurrence 57 164 17 101

Recreation Activity

*Recreation rhythm
*Recreation activity space

*Time-spatial structure of recreation activity

Recreation Rhythm

« Similar recreation rhythm in three cities
* Much differences in outdoor recreation
— Dalian
« Peak time: morning & evening
— Tianjin
« Fewer recreation activities
+ Outdoor recreation happens in different periods of time
— Shenzhen
* More recreation activities
+ Peak time :10:00am~12:00am; 4:00pm~6:00pm

24[ —+—Shenzhen 16
2 7 Dalian
Tianjin

——Shenzhen
~=—Dalian
Tianjin

. ot N
8 10 12 14 16 18 20 22 24
Timing

10 12 14 16 18 20 22 24 v
Timing

Outdoor recreation rhythm in Holiday Outdoor recreation rhythm in Working day

Recreation Activity Space: in case of Shenzhen

Unit:%

——Holiday
Working day

2 3 4 5 6 7 9 1 15225

» Distance decay
— home : 40%~60%
— 1km range: 50~80%

» Main recreation activity space (Distance of
accumulated percentage up to 80%)
— Working day: 1km
— Holiday: 15km
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Time-spatial Structure of Recreation Activity

Time-spatial Structure of Recreation Activity

Chai Yanwei, The internal structure of a city in Chinese arid area : a case study of Lanzhou,
Gansu Provmce, Chinese Journal of Arid Land Research, Vol. 9, No. 3, 30~36,1996.

Chai Yanwei, Li Zhen rong & Shi Zhonghua, “Retrospection and Prospect of Life-Time
SurveyResearch rogress in Geography, Vol.18, No.1,68~75,1999

Chai Yanwei, Wang Zhou'en, Basic Cq and Rep ion in Time
Economic Geography, Vol. 17 No.3,55~61,1997

graphy,

Chai Yanwei, Gong Hua, Time-Geography Research on Urban Society, Peking University
Transactions,( Edition of Philosophy and Sociology), Vol.28, No. 5,65~72, 2001

Chai Yanwei, Origin, C ion and ication of Time
Vol.18, No.1, 65~72, 1998

y Science,

Chai Yanwei, Urban Space, the Science Press, 2000

Chai Yanwei, Zhilin Liu, Zhengrong Li, Hua Li, Zhonghua Shi, Zongqing Wu, Urban Time-Space
Structure of China, Peking University Press, 2002

Ci i of er I ia of China. Vol. Sociology. Beijing and Shanghai:
Encyclopedia of China Publishing House

Type Timing Spatial structure Recreation activity rate
. i 5:00 5:00
Method
7:00
— Clustering analysis Type T 8:00 @ 800
. g y . . . we ) 9:00
— Recreation activity rate in different spatial zones every 1 hour 10:00
Type I 11:00 11:00
* Results 13:00
- 14:00
- Recreation Activity . 16:00
Class Timing L Space Characteristic Type I 17:00 1;::
1 5, 24 low Home-based Type 19:00
Short distance; Type I 20:00 ;?::
I 6-9 low -
zonal structure 22:00
¥ ¥ iddli ial di Type V 23:00 23:00
m 10-12, 16-18, 20 middling Spatial dispersal structure ype 24:00
N 13415, 19 low Long-distance activity
V' 2123 high Home-based Type ;1 Home: P I |
0-0.5km i 0 1 10 20 40 60 80
i100%
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